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©@#«®±K:®*ufco 2 -fc"3^Ttt> jKiesfewsfle^ff tonxvi* (j. 

H. Lunsford, Catal. Rev. 8, 135, 1973, M. 
Che and A. J. Tench, Adv. Catal, 32, 1, 
1 9 8 3. #88). 

0 2 -&#|^7 it £#SJIte:R O 2 (R = 7;i/# U tffcisn 
Tlr>*3^, :ft5H^liltt^fnt» 3 0 0 , CJBl~F<DteiBT?g5fc:##L 

1 9 7 0 ^ IZH. B. Bart 16!t 12CaO-7Al 2 0 3 (£*T, 
C 12 A 7 i:Vi-5) feAfcl&HTtt, 2 ^■?S^tT^Lfl[JfiC»* 6 6ffl©|| 
SUB'S 5, 2Itt^ 7 h7-i/Cttnf, *Sft© + fc#ftf*$-->>rt 

r7U-l*j tbT#ftt§t±5IlTHI. (H. B. Bar 
tl and T. Scheller, Neues Jarhrb.Mi 
neral., Monatsh. 1970, 547 #fig)„ 

*ffli?e>«, caco 3 ai 2 o 3 *fcaAi (oh) szmntv 

T&m*-V 1 2 0 O'COfiaETBffiEJfcfcJ; 0 b ft C x 2 A 7 £ A * Id 
1X10 19 /cm 3 IS©0 2 -^^g$nT^5^t$if7t! 
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^tT^^I^LT^?. (H. Hosono and Y. Abe, In 
org. Chem. 26, 1 1 9 3 , 1 9 9 7#I). 

C0 3 , Ca (OH) 2 XllCaOt, Al 2 O s XHAl (OH) 3 ££HC 
ifsKcffl^, itiH^flE 1 0 4 P a^_L, TK^^^ffi 1 0 2 P a^TOD^^m-fb 

5 £ t-e, ®ttm^®i?fe^o 2 -;&tfo-£ i o 20 / cm 3 sx±.<Dmmm-e 

Sit5C 12 A 7 $#Tl^ (#M 2 0 0 2-3 2 1 8^$g#fi§) 0 

-r&fr^, s^^mm^i^^-^-rs c x 2 a 7 &, m-fbM^, -r 
2 a 7 ffr* s ^ ;w is v a <b-& t t ;u 5 - o a m t <d m&m^i £ . 

H» ^M^fc^Jtl&tfj^M&C x 2 A 7 ©^^7^fiK$i±-5 CI 
StlS. b^b, 1^^^0*#:pU?5;^r^i: LT> X/V^Stl^ 

^«<b^f§;*g^# (cvd) mmfrmtfznztf, *n^n\zmm&tf$> 
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«*fcfi»T**»*fl©C 12 A T t-r*fc«>fc»4, J*K«$Sfcl 0 0 

o -c u± ®ns uxmrnrnt * & z . 

stmi o o ot;«±®?ftififc«flr-g-;tatf&5fev> 0 S£v>c 12 A 7 its 

SI©C 12 A 7 |g§||5fc»0i#tt, 1 0 0 0*C&±©i«fik:»*., 1ft 
MTC ! 2 A 7 £J*JS1±1I\ $ 2 A 7 tj^l^3i^iC7&t-^-r SfeOtft 

iz-d^x. mm & twit ft zmmi&m*m^z>::£\z v& 

#fg|)3 HMo fc © Tab £ o 

(2) ii7y*;i/^t^;i/->>>A7^5^ - hO||7y*;^tI*5 

1 0 2 0 cm- 3 ^±T££_t!E (1) fclHf&CDBljfi^Bs. 
( 3 ) »*5^m**y!?A7^U- h»5fcC!>£fcS8;fc4Ba*, 
1 2 C a O • 7 A 1 2 0 3 (C l 2 A 7 ) T?&S±E ( 1 ) Xtt 
(2) fcBBtt©ffliS:£Jfc 0 

(4) 12CaO-7Al 2 0 3 (C 12 A 7 ) CaltAlItJ, C 
a : AlOtM)9«0. 7 7:1 - 0. 9 6 : ltTiiS^$tT# 

sns±iE (3) fciatt©«jfi^fe 0 

(5) IliiffrjE 1 0 4 P a&±, *&«#JE 1 0 2 P a^T, 1 2 0 0 t- 
1 4 1 5"Co^ii{bfl^l:Tiffl^fS:$t5^, SffiMj&^fcfgijfc 
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(6) 77X-?mM\zT®&tz±m (i) ~ ( 5 ) ov»rn^fciB«© 

(7) mtt±\zmm : 7i?*)i'<£m%)H'V M^Mn/i 

(8) Sl7^m*Jh>5A7;i,U- hJg|C9/P^5 tf m~2 0 
0//mTSS±fg (7) CSE*£0«Jf # 0 

(9) 6H5y*n#*^y5A7JR^- hCii^^Ami^ 
1 0 2 0 cm- 3 R_kT?fc3±|E (7) Xfc (8) K 13 « 0 §g it 2? & „ 

(1 0) »#^^^b^;Pn ~«>A<D^^#:T-fe-5±fa (7) ~ (9) 

\zmm®Lm<mm-?zz\tmTi*, mm±$¥mz^mx^^> 0 

^mwiz^tite, mm<DMtk. &i±*m?z>&ttmmiz. mm 
«cii7y*;^ttt5*j^>^A7ji'U- hmzMi&vtcmmfc 

*$§Wte, mm i> t> jv^m t> )v~> v at )v ^ hjgioisj a 

oT, li^yAJ^t^JPy^A?^?^- * £ ffl T It T 3 £ 

& 0, *;Py>5A7;^^-hi*cii7^^ ts ^ $L< tt< 
1 0 2 0 cm- 3 ^±, #H»*Ktt2Xl 0 2 »cm- 3 RJ:T^aj 
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5 

©w^ifflt^ ci t o , i$7^*j^t*ik>^7jM h 

O T#l/&£n, $ <=> K^fcSMfB^JlttOD 1 2 C a O • 7 A 

1 2 0 3 (C 12 A 7 ) T&£ 0 AJk>')A7Jl/5^-hibTK 1 fiH^, 3 
C a O • A 1 2 0 3 (C 3 AK C a O • A 1 2 0 3 (CA), CaO - 2A1 2 
0 3 (CA 2 ), CaO - 6A1 2 0 3 (CA 6 ) & £ <£> |£ ^ * 1 ^ £ j^t , 

S^f©C 12 A^^tT&t^^^^^^^.^ £F£L<te, 1 0 2 0 c m- 3 ^_h. 
#K$f £L< tt, 2 X 1 0 2 0 cm" 3 Piiffl|i8j|^gt5ftI^ft5. 

*;i^v^AT;i/^^-h0^fc§^^-^C 12 A 7 t-r§fcJ6^«, 
^jtiM^TfeS, C aliA 1 If lC^rSn«C a : A 1 ©tJUtt, d 

* b < 0 . 7 7 : 1 ~ 0 . 96:1, ttKffSKttO. 8 1 : 1 ~ 
0 . 9 0 : 1 tf§ d <fc ^JflTS^. C a : A 1 O ^e;i/Jt^Jh|E^^ <D 
IBfflTte, C 12 A v ^©*Jk>->A7;i/5^- ht*5C 3 A^CA®4 

SCaitlTIt fJA«5K5 (CaC0 3 ), i5K (Ca (OH) 2 ) 
&fcte*kl5ER. (CaO) fc^&tfens. A llitTS, 7)1 

5^- (A 1 2 0 3 ), 7Km^T;i/$ (A 1 (OH) 3 ), ^-^it-l- h 
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»* U< tt 1 0 2 0 c m- 3 J!^±, ttfcffSl<H2Xl 0 2 0 c m" 3 &>±<D& 

m&Mwvrz$kfttvT\z. mx.it* mm^&^m^L<ui o 4 p a «±, 

ftfcff £b < tt 2 X 1 0 4 P a^±> *m§5.ftm&!tf&V<te 10 2 PaPi 
T, ^l:0$L<tt5OP aJ^T, b<fil 2 0 Ot-1 4 1 

5*0, ^(;:£F£L<tel 2 5 0 t~ 1 3 7 0 "C CD <fe * Bfe -f b 3» K » jfi T? 

±IB© 5 LtHfeili!lS0||^7^*;i/$Sglfc* ;k>^A7^ 
5 * - MS * l^^tl^SH*fc£©#8sT?flFiib< iJlO-lOOtfm, 
#!i»$b<in0-v50 iumfcttSSIISbT, 8 1* fli © JSC # fcl JS L 

«w^*i*«tt»c*5^Ttt, »**©«##»##>£ a* tfnsas&fc* 

JUH5tfm~ 2 0 0 |/m > * b < « 5 0 /zm~ 15 0 /im^tU 
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t£<* WAtfPVDS, W;HSfeSHliCVDfeTSfflj|T*ofc4 

tz&mmfcttm toitmmfttfimvf sn*. c © « ji « ?is (157 5 

(Y 2 0 3 . <yh'J7tt>^5) l£^tt$Ub# A (CaO, #;i,~> 
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H»J 1 

BKit#;i/v^ A (CaC0 3 ) B^t. T)lS.j- ( r -Al 2 0 3 ) i^* 
CaiAl ©tJHt^O. 8 2 : 1 £ *g b , 

z.<Dmm&c 12 a 7 t:&2>z t&mmhfr. 

$ e> \zmmm%t&mmftj£. 4x1 0 4 p a , tk^^^-je 1 0 2 p a 
mitmmm.T. 1 2 5 0 2 ^p^^^Lfec ^sp^M&tf 7 7 kt® 

^^^;i/^^o-<^->^^^j;w(D^^^^je)fc ( > ^-*i-e*n5 x 1 0 

20 c m- 3 T?£o*: (j^T, rglsif ^ C a 2 A 7 ^ J £ 

mibo^^ ^*mc x 2 A 7 w&mw, m^ftrtvx 1 o ~ 1 o o 

>^7K*©^-a-^7, ^rfflli, *»E« 5 0 0 7>^7\ H J£ M 6 4 # ;W K 
i£#t2£®tl 0 0mmO^#T, 5 4 <£> A 1 2 0 3 y^X h^T^^ 

ienfcwi^ ^tiifia^ (sem) fc«koT»*fii5o 

£0 T*gH,ScD C 12 A 7 T?^-&Ci:^5i^bfeo $6 K Wk £ ^ £> fij ^ 
E S RM^ h;U<£raiJ^U, 0,--f t>7y*^S^O-^ t 
>^^^;i/©^^2r^je>fc<h ^tl-^tl4 X 1 0 20 cm- 3 T&^7to 

HMM 2 
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2. 8mm©-ry h'J7 (Y 2 0 3 ) ft«ft^3 = 7 (Z rO z ) R « 

®*>nrc®&m\z, nmm i tracs^-?, n^mioo tfnn?as#ic 

iBKtfflT^SCt, *§il»©C 12 A 7 lr<iD<5c:<h, 0 2 -<^->7 
S?*;^tfO--ft>7y*;i/©ii)JJ > ftl^5 XI 0 2 0 cm" 3 



3 

*tt«2fc*l*T, n*©ftt)Ofc» «.gl 7mm, ftii 3mm, ft 
$ 3 0 Omm©Pm#©< h .J 7&fefcV)Vn-7 (-^h-gys 
Z-8) ^I^^FffilLTlHttfca^ gug^j 

2 tW«K:UT*#*ff If** tt«K«tJP^«9 1 2 0 tfmTl»t;irii< 



S6K1*»E4X1 0 4 Pa, 1 0 2 P a © I* ft ft ft £ 0 

1 3 9 0<Cl? 2^MLTi^^Mbfc. &»#©-«&*» 

^^^S'J^^*J*fc0 2 -<^>7> J *;i,®i^o-<^->7^7j ;p©^ 

it^5 0mrru 1$ 5mmOPi«$f ILfc, 

H§3©«#_hfcJil£ 1 0 0 nmOXyt^I^gLfc, ietlfcittX 
h;HHjfc (XPS) (CtoT, C^A,©******* 
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^ h;p£$j5gb, o 2 --r ^->^>?^;i/s : ^o--r ^->7^^;i/05ii^* 

C3> ^n^'tl 1 X 1 0 1 8 c m" 3 &>TT&i fco 
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if 3£©$§h 

0 2 0 c m- 3 ^±"Z?ab^|f^^[ l fcffi*©«ifi:#ifc 0 

ltt©12CaO-7Al 2 0 3 (C 12 A 7 ) T'&2>m&m 1X112 fciH 

4. 12CaO-7Al 2 0 3 (C 12 A 7 ) CailtAlfii^, C 
a : Al©t;i/Jt*»0. 7 7 : 1 - 0. 9 6 : 1 tt@ffiW$ft# 

5. m^7>liE 1 0 4 P a^±, 7«M#JE 1 0 2 P a£AT, 1 2 0 0t-l 

6 . ^7XT»it KiT»ifr*ai *m 1 ~ 5 ©^-rti^tia^cDMjt^^. 
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9. Kl7yA;^tAJk>^A7Jl/5^- hOi$7y*^fl^l 
1 0. g^a^b^S - £ A0^«§#T&-5f»*Jg 7 ~ 9 ©^tn^c 
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